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Electronic structure calculations, based on the full-potential linear muffin tin orbital
method, have been used to study the ground-state and structural properties of theα phase
(monoclinic) andδ phase (fcc) of elemental plutonium. In order to investigate the effect
of the electron-electron correlations on the equilibrium properties, we have employed elec-
tronic structure calculations based on density functional theory within the local density
approximation (LDA), a constrained version of the LDA in which the f-electrons are con-
fined to core states, and finally the so-called LDA+U method. The Coulomb interaction
parameter U is calculated as a function of volume on a whollyab initio basis. The LDA
fails to provide an accurate description of the electronic structure and related properties.
Some improvement can derive from constrained LDA calculations and from the applica-
tion of the LDA+U method. However, the former of these leads to an unacceptably large
ground-state energy, while all approaches fail to yield the experimentally observedδ →
α volume collapse. Detailed information from the calculations will be presented, such as
total energies as function of volume, density of states, and charge-density contour plots.
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